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Claims 1-16 are related to an ankle-foot orthosis for resisting pi antarf lexlon , 

comprising a reslllently flexible sock-like structure enveloping and claims 

29-32 are related to a kit comprising the orthosis. 

Claims 17-28 are related to an ankle-foot orthosis for resisting 

plantarf lexlon, comprising a resilient rib locatable along a portion of the 

dorsal aspect of the patient's foot and claims 29-32 are related to a kit 

comprising the orthosis. 

The technical relationship between the two inventions defined in the claims 
lack a common special technical feature, which defines a contribution over the 
prior art. 
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INTERNATIONAL PRECTWIINARY 
EXAMINATION REPORT International application No. PCT/GB98/03068 



I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 .2,6.7 as originally filed 

3-5.8.9 asreceivedon 29/11/1999 with letter of 26/11/1999 



Claims, No.: 

1 -22 as received on 29/1 1/1 999 with letter of 26/1 1/1 999 



Drawings, sheets: 

1/3-3/3 as originally filed 



2. The amendments have resulted in the cancellation of: 

K the description. pages: 3, 4, 5, 8, 9 

K the claims, Nos.: 23-32 

□ the drawings. sheets: 

3. K This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

see separate sheet 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



Statement 



Novelty (N) 



Yes 
No: 



Claims 
Claims 



1-4.8, 10, 15, 16 



Inventive step (IS) 



Yes 
No: 



Claims 
Claims 



5-7. 9, 11-14, 17-22 



Industrial applicability (lA) 



Yes 
No: 



Claims 
Claims 



1-22 



2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the intemational application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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1. Re Item I 

Basis of the report 

The amendments filed with the letter dated November 6, 1999 introduce subject-matter 
that extends beyond the content of the application as filed, contrary to Article 34(2)(b) 
PCT. 

The amendment concerned is the following, supplied as claim l:"in that said orthosis 
provides, in use, a predetermined substantially constant resistance to planterflexion of 
the patient's foot". This is not disclosed in the original application. 

Claim 1 has been examined based on the originally filed claim. 



2, Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

2.1. Reference is made to the following documents: 

D1: US 455 934 A (A.PHILIPP) 24 December 1 985 

D2: US 5 676 641 A (S.ARENSDORF ET AL) 14 October 1997 

2.2. The documents D1 and D2 are regarded as the closest prior art to the subject- 
matter of claim 1, and show (the references in parentheses applying to these 
documents): 

an ankte-foot orthosis for resisting plantarflexion of a patient's foot, the orthosis 
comprising: a resiliently flexible sock-like structure (1; 20) enveloping, in use, at least a 
portion of a patient's lower leg in the vicinity of the ankle and. at least a portion of the 
plantar and dorsal aspects of the patient's foot. 
Claim 1 does not seem new according to article 33(2) PCT. 

2.3. Also the dependent claims 2 to 4, 8 and 10 do not seem new according to Article 
33(2) PCT because: 

2.4. D1 and D2 disclose an orthosis, comprising a reinforcing means (7; 34, 50) for 
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providing a further resistance to planterflexion of the patient's foot. 

2.5. D2 discloses an orthosis, wherein the reinforcing means comprises a length of tape 
(34, 50), the ends of the tape being joined together to form a figure-of-eight passing 
under the instep, behind the ankle and crossing on the dorsal aspect of the foot. 

2.6. D1 discloses an orthosis wherein the reinforcing means comprises a rib (7) running 
along at least a portion of the dorsal aspect of the foot and substantially midway 
between the medial malleolus and the lateral malleolus. 

2.7. Claim 8 does not seem to be new according to article 33(2) PCT because D1 
discloses an orthosis wherein the rib Is of ortholene (col 4, line 41). 

2.8. D1 and D2 disclose an orthosis wherein the reinforcing means (7; 34, 50) has a 
greater resilience than the sock-like structure. 

2.9. The object of claims 5-7 and 9 do not seem inventive because these variations in 
the material of the rib are merely straightforward possibilities from which the skilled per- 
son would select, in accordance with circumstances, without the exercise of Inventive 
skill, in order to solve the problem posed. 

2.10. Dependent claims 11 to 14 do not seem to be inventive according to article 
33(3) PCT because: 

2.11. The addition of an Insertion slit with alternative closing means is a slight 
constructional change in the orthosis of D1 which comes within the scope of the 
customary practice followed by persons skilled in the art. especially as the advantages 
thus achieved can readily be foreseen. 

2.12. Claims 15 and 16 do not seem new according to article 33(2) PCT because: 

2.13. D1 discloses an orthosis, particularly in Figure 1 and the corresponding 
description wherein the orthosis envelops at least a portion of the dorsal and plantar 
aspects of the foot without enveloping the toes. 
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2.14. D2 discloses an orthosis, particularly in Figure 3 and the corresponding 
description wherein the orthosis envelops at least a portion of the plantar aspects of the 
foot without enveloping the calcaneunn. 

2.15. Claim 17 does not seem to be inventive according to article 33(3) PCT because 
in D1 (col 3, line 10) it is specified that the sock consists of an elastic fabric. 

It would be obvious for the person skilled in the art to use silicone for this application. 

2.16. Claim 18 and 22 do not appear to be inventive according to article 33(3) 
because a variation of the colour would be made by the person skilled in the art without 
the use of inventive skills. 

2.17. Claims 19 and 20 do not seem inventive because it would be obvious for the 
person skilled in the art to produce the orthoses according to different production 
methods in function of the desired characteristics or used materials. 

2.18. For claim 21 it appears that putting several orthoses in a kit does not involve any 
inventive activity (article 33(3) PCT). 

3. Re Item VII 

Certain defects in the international application 

3.1. Independent claim 1 is not in the two-part form according to Rule 6.3(b) PCT, 
which in the present case would be appropriate, with those features known in combi- 
nation from the prior art (document D1) being placed in a preamble (Rule 6.3(b)(i) PCT) 
and with the remaining features being included in a characterising part (Rule 6.3(b)(ii) 
PCT). 

3.2. The description is not in conformity with the claims as required by Rule 5.1(a)(iii) 
PCT. 
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4. Re Item VIII 

Certain observations on the international application 

Claims 1, 3, 4, 15 and 16 do not meet the requirements of Article 6 PCI in that the 
matter for which protection is sought is not clearly defined. The functional statement 
"aspects" of the patient's foot" does not enable the skilled person to determine which 
technical features are necessary to perform the stated function. 
This term could be substituted by "side". 
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3 

and fit as they must be closely fitted to the feet and legs of the patient, and as they 
are made from relatively expensive materials. 

It is an object of aspects of the invention to alleviate some or all of these 
disadvantages. 

5 In accordance with the invention, there is provided an ankle-foot orthosis for 

resisting plantarflexion of a patient's foot, the orthosis comprising: a resiliently flexible 
sock-like structure enveloping, in use, at least a portion of a patient's lower leg in the 
vicinity of the ankle and at least a portion of the plantar and dorsal aspects of the 
patient's foot. 

10 Thus, this aspect of the invention provides a discrete arrangement which 

adequately resists plantarflexion without requiring the patient to wear a shoe. 

Preferably the orthosis comprises a reinforcing means for further resisting 

planterflexion of the foot. The reinforcing means may be a length of tape, the ends 

of the tape being joined together to form a figure-of-eight passing under the instep, 

15 behind the ankle and crossing on the dorsal aspect of the foot. Alternatively, the 

/ 

reinforcing means may comprises a rib running along at least a portion of the dorsal 
aspect of the foot and substantially midway between the medial malleolus and the 
lateral malleolus. Preferably the reinforcing means has a greater resilience than the 
sock-like structure. 

20 The sock-like structure may be defined by the rib and a pair of straps, one 

secured to either end of the rib and respectively securable about the plantar aspect of 
the foot and the portion of the patient's lower leg in the vicinity of the ankle. 

Preferably, the orthosis comprises an insertion slit extending midway between 
the medial malleolus and the lateral malleolus towards the calcaneum, means being 

25 provided to securely close the slit once the patient's foot has been inserted in the 
orthosis. 

The closing means may comprise a mechanical hook and loop fastener, a set 
of hoops or hooks being provided adjacent one edge of the slit and a corresponding 
set of hooks or hoops being provided on a closure member affixed to the other side 
30 of the slit, respective hooks and loops being connectabie to securely close the slit. 
Alternatively, the closing means may comprise a zip fastener secured to opposite sides 
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of the slit. As a further alternative, the closing means may comprise a set of eyelets 
closable by a lace. 

Preferably, the orthosis envelops the dorsal and plantar aspects of the foot 
without enveloping the toes. Preferably, the orthosis envelops the plantar aspect of 
5 the foot without enveloping the calcaneum. The orthosis could envelop the calcaneum 
if, for example, mechanical correction of the heel bone is required. The device may 
also be contoured on the surface abutting, in use, the plantar aspect of the foot to aid 
support of the metatarsals and to position the foot correctly. 

Preferably, the sock-like structure is of silicone. Preferably, the sock-like 
10 structure is a 35 shore silicone elastomer, or a higher or lower shore silicone 
elastomer. Preferably, the reinforcing means is of silicone. 

Preferably, the orthosis is skin coloured and/or fabricated by injection 
moulding. The orthosis could alternatively be brightly coloured so as to appeal to 
children, 

15 In accordance with a second aspect of the invention, there is provided a kit 

comprising a plurality of orthoses as described herein, the orthoses being of varying 
size and shape for fitting to feet of different sizes and shapes. The kit may also 
comprise differently coloured orthoses to allow the matching of the colour of the 
orthosis to the skin colour of the patient. 

20 In accordance with a further aspect of the invention, there is provided an ankle- 

foot orthosis for resisting plantarflexion of a patient's foot, the orthosis comprising: 
a resilient rib locatable, in use, along and in abutment with at least a portion of the 
dorsal aspect of the patient's foot and at least a portion of the patient's lower leg, the 
orthosis comprising means for securing the rib to the patient's foot and lower leg. 

25 In one embodiment, the securing means comprises a first strap means securable 

about one end of the rib and the patient's lower leg, and a second strap means 
securable about the other end of the rib and the patient's foot. 

In. another embodiment, the securing means comprises a first strap means 
securable about one end of the rib and the patient's lower leg and a shoe for securing 

30 the other end of the rib to the patient's foot. 

In another embodiment, the securing means comprises an adhesive, at least end 
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portions of the rib being adhered to the patient's lower leg and foot. 

In any event, it is preferred that the rib is of plastics, such as polypropylene 
or ortholene. 

Preferably, the orthosis is skin coloured and/or fabricated by injection 
5 moulding. The orthosis could be formed by stamping from sheet material. The 
orthosis could be brightly coloured so as to appeal to children. 

In accordance with another aspect of the invention, there is provided a kit 
comprising a plurality of orthoses as described herein, the orthoses being of varying 
size and shape for fitting to feet of different sizes and shapes. The kit may also 
10 comprise differently coloured orthoses to allow the matching of the colour of the 
orthosis to the skin colour of the patient. 

Embodiments of the present invention will now be described, by way of 
example only, with reference to the accompanying drawings, in which: 

Figures la and lb are schematic representations of one previously proposed 
1 5 orthosis; 

Figures 2a and 2b are schematic representations of another previously proposed 
orthosis; 

Figure 3 is a schematic representation of an orthosis according to a first aspect 
of the invention; and 

20 Figure 4 is a schematic representation of an orthosis according to a second 

aspect of the invention. 

Figure 5 is a schematic representation of an orthosis according to a third aspect 
of the invention; 

Figure 6 is a side view of the orthosis of Figure 5; and 
25 Figure 7 is a schematic representation of an orthosis according to a fourth 

aspect of the invention. 

With reference to Figure 3, the orthosis 32 comprises a resiliently flexible 
sock-like stmcture 34 and a reinforcing means 36 (shown in ghost), which in this 
embodiment is a tape 38 - the ends of which are joined together to form a figure-of- 
30 eight which passes under the instep, behind the ankle and crosses on the dorsal aspect 
of the foot. The reinforcing means may be formed integrally with the sock-like 
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rubbers and other substances and thus it is preferred for the fabrication of the orthosis 
to be conducted in a thoroughly cleaned area. 

Figure 5 is a schematic representation of another embodiment of orthosis 1 that 
comprises a resilient rib 3 that is locatable in use along the dorsal aspect of the 
5 patient's foot 5. As shown, the orthosis 1 extends from approximately the base of the - 
patient's toes up to the lower portion of the patient's shin. 

The rib 3 is formed of a material that is preferably relatively light-weight and 
resilient - such as a plastic. A preferred material is ortholene or polypropylene, but 
numerous other suitable materials (such as a metal, an alloy or carbon fibre or similar 
10 material for example) will be apparent to persons skilled in the art. The orthosis could 
be injection moulded, or for a more precise fit could be individually fitted to a 
patient's foot. 

In order for the orthosis to benefit the patient, it must somehow be secured to 
the patient's foot. In the embodiment of Figure 5, the orthosis 1 is secured to the foot 

15 5 by way of a pair of straps 7, which in the preferred embodiment include mechanical 
hook-and-loop fasteners (not shown) such as velcro^ that enable the straps 7 to be 
secured around the patients foot and lower leg respectively. Altemative fastening 
mechanisms, such as pop fasteners, could be provided in addition or instead of velcro*^. 
When the straps are secured about the patient's foot and lower leg, the orthosis 1 is 

20 secured to the patient's foot and plantarflexion is resisted. The arrangement of Figure 
5 is particularly advantageous for use in warmer climates as the majority of the 
patient's foot is not covered by the orthosis 1. 

Figure 6 is a side view of the orthosis 1 of Figure 5 illustrating the points at 
which pressure is applied to the patient's foot by the device. As shown, the orthosis 

25 1 applies pressure to the patient's foot at three discrete locations (i), (ii) and (iii). 
Application of pressure to the foot at these three locations causes plantarflexion to be 
resisted whilst also aiding dorsiflexion. In this way, the orthosis 1 aids the patient 
during all stages of the walking motion. Furthermore, the orthosis 1 shown is 
considerably more comfortable for the patient to wear than previously proposed 

30 devices as it does not extend beneath the foot and thus the weight of the patient does 
not bear upon the orthosis 1 during walking. 
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A further embodiment of the invention is shown in Figure 7. This embodiment 
of the invention is primarily designed for use in conjunction with a shoe 9, and 
comprises an orthosis 1 of polypropylene, for example, and a single strap 1 1 provided 
at the end of the reinforcing means closest to the patient's leg, in use. Securing the 
5 strap 11 around the patient's lower leg and inserting the foot 5 and orthosis 1 within 
a shoe 9 provides an orthosis that is capable of resisting plantarflexion of the patient's 
foot. As an alternative to providing a strap, the upper end of the orthosis could be 
adhered to the patients lower leg. 

If the straps of the orthosis of Figure 5 are removably attached to the rib 3, 
10 then the orthosis or Figure 5 could be converted for use with a shoe, as shown in 
Figure 7, simply by removing the lower strap. 

As a further alternative that is not illustrated in the drawings, the straps could 
be dispensed with and the rib could then be adhered at least at the ends thereof to the 
Patient's lower leg and foot. The adhesive could be any adhesive suitable for bonding 
15 articles to skin. 

The orthosis of either embodiment may be coloured so that it can be matched 
to the skin colour of the patient, and may be provided in a variety of different shapes 
and sizes. 

The orthosis may be of a variety of different materials chosen to have a 
20 suitable resilience. For example, the orthosis could be of rubber, silicone, plastics, 
carbon fibre or of any other material apparent to persons skilled in the art. In a 
preferred example, the orthosis is of 35 shore silicone elastomer. The orthosis may 
be of a greater or lesser shore value depending upon the particular needs of the patient 
to which it is to be fitted. 
25 It will be understood, of course, that the invention has been described herein 

by way of example only and that modifications may be made within the scope of the 
invention. 
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CLAIMS 

1. An ankle-foot orthosis for resisting plantarflexion of a patient's foot, the 
orthosis comprising: a resihently flexible sock-like structure enveloping, in use, at least 
a portion of a patient's lower leg in the vicinity of the ankle and at least a portion of 

5 the plantar and dorsal aspects of the patient's foot. 

2. An orthosis according to Claim 1, comprising a reinforcing means for further 
resisting planterflexion of the foot. 

10 3. An orthosis according to Claim 2, wherein the reinforcing means comprises a 
length of tape, the ends of the tape being joined together to form a figure-of-eight 
passing under the instep, behind the ankle and crossing on the dorsal aspect of the 
foot. 

15 4. An orthosis according to Claim 2, wherein the reinforcing means comprises a 
rib running along at least a portion of the dorsal aspect of the foot and substantially 
midway between the medial malleolus and the lateral malleolus. 

5. An orthosis according to Claim 4, wherein the sock-like structure is defined by 
20 the rib and a pair of straps, one secured to either end of the rib and respectively 

securable about the plantar aspect of the foot and the portion of the patient's lower leg 
in the vicinity of the ankle. 

6. An orthosis according to any of Claims 2 to 5, wherein the reinforcing means 
25 has a greater resilience than the sock-like structure. 

7. An orthosis according to any of Claims 1 to 6, comprising an insertion slit 
extending susbtantially midway between the medial malleolus and the lateral malleolus 
at the back of the ankle towards the calcaneum, means being provided to securely 

30 close the slit once the patient's foot has been inserted in the orthosis. 
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8. An orthosis according to Claim 7, wherein the closing means comprises a 
mechanical hook and loop fastener, a set of hoops or hooks being provided adjacent 
one edge of the slit and a corresponding set of hooks or hoops being provided on a 
closure member affixed to the other side of the slit, respective hooks and loops being 

5 connectable to securely close the slit. 

9. An orthosis according to Claim 7, wherein the closure member comprises a zip 
fastener secured to opposite sides of the slit. 

10 10. An orthosis according to Claim 9, wherein the closure member comprises a set 
of eyelets provided on either side of the slit, the slit being closable by a lace fed 
through the eyelets. 

1 1 . An orthosis according to any preceding claim, wherein the orthosis envelops 
15 at least a portion of the dorsal and plantar aspects of the foot without enveloping the 

toes. 

12. An orthosis according to any preceding claim, wherein the orthosis envelops 
at least a portion of the plantar aspect of the foot without enveloping the calcaneum. 

20 

13. An orthosis according to any preceding claim, wherein the sock-like structure 
is of silicone. 

14. An orthosis according to Claim 13, wherein the sock-like structure is a 35 
25 shore silicone elastomer, 

15. An orthosis according to Claim 2 and to any of Claims 3 to 14 when dependent 
upon claim 2, wherein the reinforcing means is of silicone. 

30 16. An orthosis according to Claim 2 and to any of Claims 3 to 14 when dependent 
upon claim 2, wherein the reinforcing means is of a different material to that of the 
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sock-like structure. 

17. An ankle-foot orthosis for resisting plantarflexion of a patient's foot, the 
orthosis comprising: a resilient rib locatable, in use, along and in abutment with at 

5 least a portion of the dorsal aspect of the patient's foot and at least a portion of the 
patient's lower leg, the orthosis comprising means for securing the rib to the patient's 
foot and lower leg. 

18. An orthosis according to Claim 17, wherein the securing means comprises a 
10 first strap means securable about one end of the rib and the patient's lower leg, and 

a second strap means securable about the other end of the rib and the patient's foot. 

19. An orthosis according to Claim 17, wherein the securing mejans comprises a 
first strap means securable about one end of the rib and the patient's lower leg and a 

15 shoe for securing the other end of the rib to the patient's foot 

20. An orthosis according to Claim 17, wherein the securing means comprises an 
adhesive, at least end portions of the rib being adhered to the patient's lower leg and 
foot. 

20 

21. An orthosis according to any of Claims 17 to 20, wherein the rib is of plastics. 

22. An orthosis according to any of Claims 17 to 20, wherein the rib is of silicone. 

25 23. An orthosis according to any of Claims 17 to 21, wherein the rib is of 
polypropylene. 

24. An orthosis according to any of Claims 17 to 20, wherein the rib is of 
ortholene. 

30 

25. An orthosis according to any. of Claims 17 to 20, wherein the rib is of carbon 
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fibre. 



26. An orthosis according to any preceding claim, wherein the orthosis is skin 
coloured. 

5 

27. An orthosis according to any preceding claim, wherein the orthosis is fabricated 
by injection moulding. 

28. An orthosis according to any of Claims 17 to 20, wherein the orthosis is 
10 stamped or pressed from sheet material. 

29. A kit comprising a plurality of orthoses according to any preceding claim, the 
orthoses being of varying size and shape for fitting to feet of different sizes and 
shapes. 



30. A kit according to Claim 29, comprising differently coloured orthoses to allow 
the matching of the colour of the orthosis to the skin colour of the patient. 

3 1 . An orthosis substantially as hereinbefore described with reference to Figures 
20 3 or 4, or to Figures 5, 6 and 7 of the accompanying figures. 



15 



32. A kit substantially as hereinbefore described. 



